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| WANT A HANDSET 
IN MY HOME JUST 
LIKE THIS ONE / 








Stromberg-Carlson 
1191 Handset 





Ringer, Induction Coil and 
Condenser are mounted in 
the base of the instrument. 









WINNING ON MERIT » ») 


Once a person uses a Stromberg-Carlson 1191 Handset, he 
never satisfied with any other instrument. That makes it eas 
to sell new subscribers or extension telephone service. Andi 
small wonder that subscribers are pleased with the equipme 
the operating company supplies when that equipment is ti 
Stromberg-Carlson 1191 Handset. 


It is self-contained, with ringer, induction coil and_ condens 
being mounted in the base of the instrument. This does aw 
with the unsightly bell box. 


The transmitter applies the cone-shaped diaphragm of the rai 
speaker, with the diaphragm moving as a rigid unit in a pistol 
like motion. Maximum flexibility, insuring greater moveme 
with the same effort, is obtained by the use of annular corrug 
tions near the outer edge. The result is a clarity of articulat 
undreamed of previously. 





The receiver sets new standards of efficiency through the sce 

tific proportioning of the magnetic circuits and the Stromberg 
Carlson method of clamping the diaphragm which perm 

assembling and testing before threading into the handle. 


If you will order a sample of the Stromberg-Carlson 1191 Has 
set and test it under your most exacting requirements, you¥ 
see how it will build business for you. 


STROMBERG -CARLSON TELEPHONE MANUFACTURING ! 
FACTORY AND GENERAL OFFICES: 100 CARLSON ROAD, ROCHESTER, N. Y., U.?> 
BRANCH OFFICES: CHICAGO KANSAS CITY, SAN FRANCISCO, TOROS 
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Telephone Engineer Publishing Company. 


] ] } } Lp . . 7 ] ; , 
> devoted to the wnterests ¢ the entire telet hone tnausiry 


berating men ana manufacturers. 
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Things are happening around the | 
offices of the U. S. Independent 
Tele phone Association these days 
Preparations for the annual conven- | 
tion to be held on October 12-15 
are rapidly taking shape. President 
John H,. Agee is back from an ea 
tended European tour. Exhibitors 
space than in 
It looks like 1937 is 


heading ror one of the be sf years of 


are demanding more 
former years. 


association histo y. 


v 


Things are humming around ow 
Office, too. Preparations for ou 
ANNUAL CONVENTION 
VUMBER are also being com 
pleted. [lf Louts Pitcher can take 
the August heat, so can we. So be 
on the lookout for our September 
number, It will have detailed in 
formation on what our advertisers 
are exhibiting. Many new products 
are to be introduced. Besides the 
wonderful program being arranged 
by those in charge, the exhibits 
promise to be worth the trip to any 
telephone man in the United States, 
Vaine and Vermont included! 


v 


Ellison, our cartoonist, swears 
his rib tickler carried in these col 
imns this month 1s an actual expe 

Standing on his constitu 
tional rights, he refuses to divulge 
who experienced it. We 


opinion! 


richce., 


reserve 


v 


editonally, Te hope 
will turn to our edi 


Speaking 
every reader 
torial page for discussion on the 
hearing instigated by the REA be 
fore the lowa Commerce Commis 
sion endeavoring to have that body 
rescind their ruling on inductive in 
terference passed im 1916. 


RAMBLER I[] 
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O you know the real reason why you iy: 
D hear of Masterphone breakage? Subsmm 
ers will drop handsets or knock them 

in spite of all your precautions. Kellogg engamm 


took this into consideration when designing 4 
Masterphone. ; 


REINFORCED 


Bakelite construction was the first step. The — 
hole through the handle was eliminated and 
metal reinforcing bars were molded through 
center of the handle. These bars, also acti 
the conductors, eliminated the necessity for tM 
ing through the cords. Further assurance @ 
breakage was accomplished by having the 
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"We have every reason to believe they will continue to 
give 'peak' transmission over 6,000 hours". 

















"The batteries have proved satisfactory in every way". 











TRIBUTE! 


From all over we’re getting the same enthusiastic response 








from companies who have installed “Eveready” ‘Air Cell”’’ 
Operator’s Transmitter Batteries. When exacting exchange 
managers write like this they must have something to write 
about. Have you investigated this finest of all sources of 
battery power for magneto exchanges? Your telephone job- 
ber can tell you more . . . or write us. 


NATIONAL CARBON COMPANY, Inc. 
GENERAL OFFICES: NEW YORK, N. Y. 
BRANCHES: CHICAGO, SAN FRANCISCO 


Unit of Union Carbide ucC and Carbon Corporation 
The words “Eveready” and “Air Cell” are trade marks of National Carbon Co 
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Shall REA Override Jurisdiction 


of State Commissions ? 


One of the most regrettable results of the current controversy between 
the telephone industry and the Federal Rural Electrification Administration over 
allocation of expense involved in coordinating existing telephone circuits and 
new electric power circuits is the apparent effort of REA to destroy the juris- 
diction of State Commissions over such matters. 


Jurisdiction of almost all State Commissions is determined and provided 
for by law. In many cases this jurisdiction includes the authority to grant 
franchises and to establish conditions under which franchises shall be granted 
and exercised. Under this authority numerous State Commissions have adopted 
rules regulating construction of power transmission lines and providing for co- 
ordination of these power lines with existing communication lines. Further- 
more, in some cases, the rules require those electric companies constructing lines 
which cause interference on existing communication lines to negotiate and make 
a financial settlement with communication companies in eliminating the inter- 
ference. 


Commissions’ rules have been found to be fair and just and private electric 
companies and tclephone companies have, over a long period of time, abided 
by the rules and have amicably settled their inductive coordination problems. 


Now, after all these years during which power and telephone companies 
have adjusted their differences under Commissions’ rules, comes REA claiming 
that State Commissions should not have jurisdiction over the conditions under 
which franchises shall be granted and should not have the authority to make 
rules pertaining to financial settlements between communication companies and 
telephone companies for the elimination of electrical interference from their lines. 


In fact, in the hearing before the lowa Commerce Commission this month, 
REA attorneys held that the Iowa Commission DID NOT have this jurisdiction 
and demand that the Commission rescind its order of December 30, 1916, which 
among other things, provides that power companies make equitable settlement 
with communication companies before starting construction of power circuits. 


It would seem that REA’s stand is away out of line. State Commissions 
receive their authority and jurisdiction by legislature mandates and they are 
charged with the responsibility and duty to effect rules, regulations and policies 
that will adequately and justly protect all interests within their states. There 
is no reason why those policies should not apply to REA cooperatives as well as 
any other organizations desiring to operate within the respective states. 


In its endeavor to override the jurisdiction and authority of State Com- 
missions, it seems to us that REA has employed unfair and questionable methods 
to persuade the Commissions to meet its demand. There was a veiled threat in 
the Iowa hearing to the effect that further Federal funds to construct rural 
power lines might not be forthcoming to that state if the Commission’s order of 
December 30, 1916, is not adjusted or rescinded to allow REA to come and go as 
it likes without regard to property and rights of others. These threats should 
be considered “blows below the belt”. They certainly have no place in any 
discussion leading toward amicable agreements between REA cooperatives and 
the telephone industry. 


We appreciate the position in which Commissions might find themselves 
under this pressure from Washington, but judging by their past performance 
it is not expected that they will be influenced one bit by these threats in the 
carrying out of their responsibility and duty. It is certain that they will not 
allow the rights and property of others to be violated or destroyed simply 
because a Federal Agency requests that it be permitted to do so. 
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On Washington 


By ROLAND C. DAVIES 
Editor 


Telecommunications Reports 
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hopeful sign of strengthening the 


tive i the FCC. the President 1s 


known to be searching for the appoint 


nent of an outstanding person tor the 
Commission chairmanship. A 


lohn D 


report that 
president of the coun 
the Libby 


conside red 


Biggers 


try’s largest glass company, 


Ford Co., was being 


r the post definitely backed up that im 
President's 


pression of the quest tor 


i strong appointment However, Mr 
Rievers is understood to be unobtainable 
because of his present business duties 


Other leading candidates, on a roll of 
es for the Commissionerships which 
lail erowing, are lirst \ssistant 

Howes and Federal 

Davis Mr 


(;eneral 


lrad ( mmissionet kw in | 


Da u make al excellent appoint 
felt, as he a leading figure 
idio le ition hile a member ot 
House fron Tennessee for many 
Labor has a candidate in person 
Wil | supported by 
ClO umor American Communica 
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by the FCC, too, including the evolving 


of the depreciation accounting system and 
a procedure for the separation of toll and 
exchange telephone plant. 


@ For the vacancy, caused by Dr. Stew 
art’s retirement, the President has enter- 
tained the idea of a “merit” appointment 

the designation of a leading Commis- 
sion official who has good background 
and knowledge of communications. Three 
names during the advance considerations 
for the FCC vacancies were uppermost 
as “merit” appointees. They were FCC 
Chief Engineer T. A. M. Craven, who 
is rated as one of the leading radio en- 
gineers of the country and has achieved 
a notable record during his FCC service; 
General Counsel Hampson Gary, who 
has instituted a number of steps of im 
portant reorganization of the FCC’s law 
department and was three years ago a 
member of the original Commission be- 
fore Prall was appointed and Carl | 
Wheat, Telephone Rate Counsel, who 
heads the special rate and research de- 
partment of the Commission and achieved 
the most tangible accomplishment of the 
FCC Telephone Investigation last winter 
when he secured a $12,000,000 annual toll 
rate reduction from the American Tele- 


phone and Telegraph Co. 


From the standpoint of telephone in- 
dustry regulation, Mr. Wheat, who was 
general counsel of the California Rail 
road Commission and utlities counsel of 
the city of Los Angeles for a total of 9 
years, is not only excellently grounded 
in telephone regulation problems but also 
has a wide knowledge of the industry and 
its operations. Mr. Wheat also has a 
reputation of being entirely fair and will 
ing to view all sides of regulatory ques 
tions and has achieved many of his re- 
sults, including the $12,000,000 toll rate 
reduction, through frank conferences and 
discussions with telephone company of 
ficials. As evidence of the President's 
desire to secure capable persons for the 
FCC vacancy, Mr. Wheat’s name was 
given highest consideration even though 
he is registered Republican and the two 
vacant FCC posts had been occupied by 
Democrats. Mr. Wheat’s name has also 
been discussed to become FCC General 
Counsel in event of the appointment of 


Mr. Gary to the Commission, 


Little Legislation 

Affecting Telephone 
Industry .. . 

@ Outside of the Wages-Hours bill, the 
current session of Congress is expected 
to be adjourned with practically no legis 
lation of direct effect upon the telephone 
industry. The Wages-Hours bill with 
the prospect of a 40 cent per hour wage 
and 40-hour week will have little, if any, 
effect upon the operating costs of tele 


phone companies for labor as the latest 


14 








CONVENTION SCHEDULE 


The Illinois Telephone Asso- 
ciation, Hotel Pere Marquette, 
Peoria, September 22 and 23. 


Independent Pioneer Telephone 
Association, Hotel Stevens, Chi- 
cago, October 14. 


United States Independent 
Telephone Association, Hotel 
Stevens, Chicago, October 12, 13, 
14, and 15. 




















Labor Department reports show the tele 


phone industry stands near the top of 


American industry with a work week 
around the 40 hour mark and an hourly 
wage scale of double the minimum pro- 
posed in the bills pending before Con- 
gress. 

Very little legislation has been intro 
duced in the present session which 
touched upon the telephone industry. The 
Lea bill to expand the powers of the 
FCC over free or discount telephone 
service has apparently been pigeonholed 
by the House Interstate Commerce Com- 
mittee after a hearing—this is the sec 
ond time that this proposal has met such 
a fate, as the Senate Interstate Com 
merce Committee a year ago likewise 
shelved a similar bill. The bill, sponsored 
by Senator Minton, Indiana New Deal 
supporter, to establish original cost and 
prudent investment as the rate base for 


utilities is now on the Senate calendar 





Broadcast to Feature 
Independents 
August 24 


Announcement has just been 
made by United States Independ- 
ent Telephone Association head- 
quarters that the Farm & Home 
Hour, featured daily on a nation- 
wide hookup by the National 
Broadcasting Company will de- 
vote a portion of their one hour 
program August 24 to the inde- 
pendent telephone industry. 

Set your dials to your NBC sta- 
tion carrying this hookup for 
11:30 a. m. CST on the morning 
of August 24. Louis Pitcher, ex- 
ecutive vice-president of the asso- 
ciation will be introduced during 
the program. The value of this 
courtesy to the independent tele- 
phone industry will be invaluable 
and it is expected to be heard by 
an estimated farmer audience of 
5,000,000 exclusive of listeners in 
cities and smaller towns. 











but seems to be doomed to remain there 
and even if the Senate should pass it. 
House action appears most’ wu likely. 
House consideration, too, seems. unlikely 
on the measure to expand the powers of 


the Federal Trade Commission, which at 
one time was thought to contain a possi- 
bility of dual regulation over the tele- 
phone industry by the FCC and FTC. 
\ trio of measures, enlarging the scope 
of the Securities and Exchange Commis 
sion’s powers over trust indentures and 
trusteeships, protective committees and 
bankruptcy reorganizations likewise ap- 
pear to have little chance of passage 
at this session. The Government reor- 
ganization proposal of the President, 
which submerge the administrative ac- 
tivities of Independent commissions like 
the FCC in an executive department, 
seems to be utterly consigned to the 
limbo for this session, although hearings 


are being held by the Senate committee 


Lull in FCC Activities; 
To Work on Investigation 


Reports to Congress . . . 


@ A complete lull in activities due to va- 
cations settled over the FC during 
\ugust, but September and October will 
mean the renewal of considerably speeded 
up action, it is anticipated. One of the 
important tasks before the FCC will be 
the drafting of the reports and legisla- 
tive recommendations to Congress on the 
Telephone Investigation. A corps of a 
dozen Investigation staff experts under 
the direction of Telephone Division 
Chairman Paul A. Walker and Investi- 
gation Counsel-in-charge Holmes Bal- 
dridge was to commence the preliminary 
formulation of the reports, beginning in 
mid-August. Of course, until corrections 
of the exhibits and testimony are re 
ceived from the American Telephone and 
Telegraph Co., Bell System companies 
and Independent industry as_ stipulated 
by Chairman Walker up to September 
30, the final form of the FCC reports to 
Congress cannot be compiled. The re- 
ports, as drafted in preliminary form 
by the Investigation staff, will have to 
run the gauntlet of approval by the Com- 


missioners before they are sanctioned tor 


transmission to Congress next January 


Plan New Direct 
Radiotelephone 
Circuits to Europe .. . 


@ The interesting disclosure by _ the 
American Telephone and Telegraph Co 
of its plan to establish direct radiotele- 
phone circuits between the United States 
and four European nations—Germany, 
Italy, Russia and Switzerland—was mad 
in a hearing before the FCC Telephone 
Division on July 29 and 30. The pro 
gram for the new transatlantic service, 
which will be tested for approximately 


(Please turn to page 32) 
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Location of Cable Faults 


by 
C. F. PETERSON 


PART Il 


Olly Emnfec Ten 


Varley method per 


The Three Test 
Varley Method 
mits the use of un 
equal ratio arms, thus enabling the 
bridge to be balanced to a fraction of a 
ohm, and with this method the resistance: 
of the good wire is not important 
It consists of three separate measure- 
ments, the first two of which determine 
the resistance from bridge to fault 


With the 


wires are 


three test Varley, two good 


required. The following pro- 


cedure should be followed in making fault 


locations by the three test \ arley 
method 
@Step 1 Select a bad conductor (in 


case ot wet cable) having the heaviest 
leak to ground, also two good conductors 
having an insulation resistance of at least 
300,000 ohms to ground and to other con- 
{ 


‘| he se good conductors nec 1 not 


duc tors 


he Same resistance as the bad 

wire and seed t ev ‘ the san 
rh 

step 2 Identify and strap together 


good and the bad wires at the 
first terminal past the 
the fault is known or thought to exist 


(Varley reading No. 1) QO) 


the bridge end (usually the office) con 


Step 3 


nect either ot the Pood wires t post 
(xX n the bridge and the other goo 
wire ti ( (or DOS i ect ft 

ba re t vost (XN Set rat art 


Continuing Mr. Peterson's article on the location of 
Faults in cable plant. We consider this one of the 
most understandable treatises on location of cable 


faults we have ever presented---Editor. 





on 0.1 Balance bridge and call reading ie Reading in ohms obtained 
of rheostat (R,). See Figure 5 in second test 

Step 4. (Varley reading No. 2). Dis M 
connect the second good wire from. the Xb (R, R,) 


M +1 
(Gr.) post and connect the ground wire 


j Inasmuch as the ratio dial is usually 

to this post. Leave the ratio arm set on 

0.1. Balance the bridge and call this read M 
5 — set on 0.1, the term 

See Figure 6 M + 


alway ‘ 


ing (R,,) 




















second good wire 








Figure 6—Arrangement for Varley No. 2 Reading 


Step 5. Determine the ince fror equals .091 when the ratio dial is on this 


strap to tault by the following equati 


Where M 
equation may be stated as 


X Resistance ol bad I 
b é follows 1 he resistance f tite ad wire 
Irom strap to tault : 
; } trap t fault is equal to the reading 
R, Reading in ohms ob 
, (R.) less the reading R, multiplied by 
tained in first test a 


0.091 (where ratio dial is set on 0.1) 
Step 6 


(Varley reading No. 3) The 


. _— fault location obtained in Step 5 may be 











Rat cked by an additional test as tollows 
& Connect the (Gr.) post of the bridge to 
\ the othce end of the bad wire and balance 
fault the bridge, call this reading (R.) ec 
= | rure 7 Determine 1 the resistance from 
lge to fault by the following equation 
M 
(R R., ) 
Searle M+1 ; 














Figure 5—Arrangement for Varley No. | 
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Where X Resistance of bad wire 
trom bridge to fault 


ke Reading in ohms obtained 


Reading (Please turn to page 28) 








Don't Tell Me, 
Let Me Guess! 





Act Ill of 
Showmanship in Business 


EORGE M COHAN, master in gift box packages that give no indi- 


playwright and producer, used to by cation of what is inside, and offers them 


say that if you didn’t have your ZENN KAUFMAN at prices slightly below their value 


audience guessing at the end of the first 
act then your show wasn’t worth a @in Douglas, Arizona, the Mountain 


plugged nickel. Cohan’s judgment has “Can your car sing?” was the legend States Telephone Company injected an 
made him a rich man, so let’s see if we — on small placards that one smart Chev- atmosphere of mystery by offering to dis- 
can't use his formula in our sales meth- rolet dealer put on the lawns of several close the “secret workings” of the tele- 
ods. Liste, tieies Sees come wane phone system to the public. A series of 


P ° ’ “ ” . stions: “oe oO oO ¢ > 
@ Mystery books sell big. Any witch’s mounted and “planted” ‘with the blank Question Did you know that the 


‘number please’ girl on the other end of 





tale will always pull radio audiences. side toward the street. For several days 

Mystery pictures pack movie houses. the mystery blossomed—until a crew of your telephone rarely speaks loud enough 

Your public loves mystery. Object les house-to-house salesmen started a drive - “en sa ote hae — 

son—give it to them in your sales pro- to sell automobile radios. A Woolworth gold and silver is used in the aimed a hine 

motion. Smart merchandisers do. At store in Long Beach, California, uses = telephone ? served ia awaken in- 

the Chicago Fair, people stood in line mystery to sell shopworn items. Grab- ‘Test man Open house held by the 

a cate Mele ak Wei Ata. Mia, bags—ranging in price from two to company for the people of this commun- 

to punch a button that would manufacture eleven cents are put at the exits of the ity. Interested throngs crowded the com- 

a tin bank worth a nickel. Inquiry de- — store and customers are eager to “take os i Seates tor this chance to get some | 

veloped the fact that one out of four a chance”. A similar idea is employed inside dope. 

people on the line didn't even know what successfully—by a Pennsylvania drug Who Killed Cock Robin? 

they were waiting for. gist who repacks his holiday left-overs . 
@ Crime pays. At least, it pays when you 
use it as a theme for selling goods. The i 
Eno Crime Club had one «. the greatest 
audiences of any show on the air. The 
public is always interested in a mystery 


thriller. So you can easily see why it 
pays to put a mystery angle into your 
merchandising. One company ran a sales 
contest based on a G-Man theme It 
was called a Search for Missing Sales 
and each salesman was given a quota of 
sales to find \ chart on the wall had a 
string of blank footprints next to eacl 
man’s name As a salesman “captured” 
the missing subscribers, his trail of foot 


prints was colored in red—the first sales 


man to get to the end of the trail got the 
prize This contest was successtul be 
TO HER OR HIM BY TELE cause every man is at heart an amateul 
YI ND WONDERING 

WORRYING AND PHONE. LOWEST RATES EVERY Hawkshav If vou scratch the average 
T T T F- TOWN ‘ the Pr yo ‘ { < Pdf 
ew Wee OMS NIGHT AFTIR SEVEN AND ALL 7 i. ae ; a vl 
R RELATIVE citizen you usually uncover a an wht 

Parsne © DAY SUNDAY . - ; 
is—secretly—an amateur sleuth [his 





contest can also be run among non-selling 


employees—directing their efforts toward 


Mystery! The red light instills doubt! Stop! 
The green light, realization! Go! 


selling to friends, relatives, etc. 
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@ Another tes Vas st a K 
napping thie The en vees received 
S( ibbled essages v \ \ 
hee } ti ‘ The that 
sqgue ¢ ike ! \ tte t ste 
ner ( I é ivs é ees 
Tt t > ~ i 
sien { ’ " rihere lovees 
we nif : spects s 
possible () S e stor ‘ ( to 
tel t t Ss \ ] be dividec 
"1 re r ( é est 
' 

| n Reu 1) elle ( il it 
mvyste to the selling directory adver 
tising They talk t prospects about the 
Invisible Market Invisible! Shades ot 
S. S. Van Dine! What is the Invisible 
Market? That’s what the prospect wor 
ders Donnelley’s salesmen go on to 
show how the market for most goods 1s 
divided into two parts. Visible and In 
visible The Visible market includes 
known users—prospects—and is covered 
by direct mail, newspaper and radio ad 
vertising. The Invisible Market is made 
up of emergency buyers, and folks who 


want to buy but must blindly tor 


grope 
a place to spend their money. Telephone 
course, is the 
This 
in a visual presen- 
Lillyblade, Don- 
Other 


directory advertising, of 


only way to reach them story is 


dramatized effectively 
tation prepared by C. O 
sales manager sections 
book 
tising does a selling job for each kind of 


tell a 


nelley’s 


of the show how directory adver- 


business. Thirty-eight sections 
specialized story for thirty-eight types 
drama- 
New 
141,- 


widely the 


of prospects and a final section 
tizes a buyer's survey made by the 


York 
OOO buyers to See 


Telephone Company among 


just how 


telephone directory was used. 90% ot 


the people interviewed said they con 


sulted the directory for buying informa 
tion 


@ George 


meetings by 


Graf has introduced 


a “Voice ot 


mystery 
using 


to sales 


Experience” speaking over a concealed 


microphone \t one point in the meet 
ing, the new business manager says that 
the next feature of the program is not 
ready during which time a radio will 
be turned on Then out of this radio 
comes a special sales storys ted through 
a COl ( iled mn1¢ rophone The “Voice” 


roduces himself on the air and reads 


lett ] . es } 
1 ett trom at emplovee asking lOW 
t( 1 viet wHcult 1 ‘ 
indie a certain dimcu Sales situa 
Phe “Voice thet proceeds to 
Swer the 1estion | S trick wa ol 
resenting tra naterial wi dou 
] ] 1 + 
we and triple its effectiveness 


Don’t Go Too Far 


@ Myster 


pression of the 


excursions are another ex 


or the 


public’s craving 
The NEW YORKER tells 


about a mar who 140 miles 


unknown 


lived from 


AUGUST i937 


W ashington, 


take 


da 


By 


LOWEST RATES EVERY NIGHT AFTER SEVEN AND AIL 


SWER 
BY TELEPHONE 





DAY SUNDAY 








More mystery! What's the answer? Your telephone will get them—quick! 





M. Zenn Kaufmann 


pression on 


dre 


VE in one 


morning 


to 


mystery excursion on the B. & 

road. The train went back to his 

town (Can you imagine the ex 

his face, that night, when 

friends ask him where the train had 
He was disgusted—naturally 


gone. 


) 


didn’t return to Washington, 
but 


other 140 miles back home 


want to 


had to get his car and drive an 
This rather 
illustrates a warning about mys 


Don't go 


nice ly 


tery in general too far in 


teasing your public. Just as the im 


portance of any design must, architec 


turally, justify its base, so a delayed de 
enough, 


nouement must be important 


dramatically, to compensate for the 


suspense lf your public feels cheated, 
you are worse off than before you 
started. 


General Has July 
Gain Over 1935 


General Telephone Corporation re 


ports for its subsidiaries a gain of 1,693 
telephones tor the 


company-owned 


month of July, 1937, as compared with a 
1282 telephone for 
1936. The 


month 
gain for the first 
528 tele 


gain of the 
of July, 
1937 total 15, 


4.64%, as compared with a 


seven months of 
phones, or 
3.79% for 


‘he 


gain of 11,837 telephones, or 
the corresponding period ot 1936. T 
have in 


subsidiaries now 


350,244 


operation a 


total of companys owned tele 


phones. 


FREE 


Have you sent for your copy of The Showmanship Yardstick, 


yet? You'll find it a valuable check list of 12 showmanship elements 
A self-addressed en- 


vital to the success of any business venture. 


velope will bring it to you. 
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PART Ill 


HE principal instruments used to 
measure voltage and current in a 
telephone line circuit are the fa- 

miliar type of direct current voltmeters 

and milliammeters commonly used in 

test desk practices. The prefix “milli” 

means one thousandth of an 

\ study of 


the operation of the 


ampere. 


which 


the principle upon 
voltmeter and 
milliammeter is based, and how each is 
placed in a circuit to obtain a desired 
measurement will now be made. 
Voltmeters and milliammeters are 
very much alike in design and general 
appearance and operate upon the fol- 
lowing principle of electrical science: 
If a conductor which lies in a magnetic 
field, at right angles to the direction of 
the magnetic lines of force, and a cur- 
rent of electricity is caused to flow 
through the conductor there will be a 
force (active power) developed which 
will tend to move it. The amount of 
the force depends on two things, first, 
the value of the electric current, and 


second, the strength of the magnetic 
field. 
If the 


be kept constant, for example, by means 


strength of the magnetic field 


of permanent magnets, the force ex 


erted on the conductor will depend 


only on the value of the current 


through it. 


@ln voltmeters and milliammeters, the 
deflecting torque (force applied to the 


moving coil element which causes its 
he pro luct 


held 


electrical current 


rotation) is proportional to t 


of the strength of the magnetic 


and the value of the 
flowing in the movable element 

Several varieties of this type of elec 
instruments, have 


trical measuring 


been invented, and those in common 


use are classified into two types. (1) 


Those in which the magnet is arranged 
to move and the coil held stationary, 


and (2) those in which the magnet 1s 


stationary, and the coil is arranged to 
move. This latter tvpe is the one con 
monly used in telephone exchanges 
testing purposes 


Local Test Desk 


Operation 


By C. F. CURTISS 


In this article is discussed some common methods of 


measuring the three electrical quantities, voltage, 
current and resistance, which is involved in every 


telephone circuit 





A very accurate moving coil instru- 


ment (ammeters and voltmeters) 1s 
manufactured by the Weston Electrical 
Instrument company, and is the kind 


desks, 


essentially of 


generally installed on test 


These meters consist 


an aluminum pointer so designed as to 


move over a calibrated scale. The 


pointer is rigidly attached to a _ rec- 


tangular aluminum frame upon which 


is wound many turns of fine insulated 


copper wire to form a movable coil. 


The frame is pivoted top and bottom in 
jeweled bearings and mounted to ro 
tate in a space between a soft iron core 
curved iron pieces 


and specially pole 


ends of a horseshoe 


steel 


fastened to the 


shaped permanent magnet. The 
magnetic field produced by the perma- 
nent magnet is so intense that the in 
affected by 


fields. The 


strument readings are not 


weak external magnet 


readings may, however, be affected by 


strong external magnetic fields, and be- 


cause of this care should be taken not 


to place the instrument too close to 
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powerful external magnetic fields, such 


as dynamos, and etc., as the readings 


may be rendered incorrect, However, 


no permanent injury would be done to 


the instrument by being so exposed. 


@ The electric current is lead into and 
from the movable coil by means of two 


spiral springs, which serve to control 
the coils movement The controlling 
torque exerted by these two springs is 


about proportional to the angle through 
which the coil 1s moved, therefore, the 
angular deflection of the coil and of 
nearly 


the pointer in degrees is very 


(Please turn to page 22) 
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Local Test 
Desk Operation 


(Continued from page 18) 
directly proportional to the electric cur- 
rent flowing in amperes, as may be ob 


served from the divisions of the meter 


scale being so graduated as to being 
equal to one another. 


The 


is due to 


movement of the movable coil 


the dynamic action between 


the electric current flowing through the 
coil winding and the magnetic field of 


the permanent magnet. The pointer be 


comes stationary and the coil attains 


a position of equilibruim when the op- 


posing forces of the spiral springs 


equal the force caused by the rotary 
tendency of the coil. The well known 
“dead beat” quality of Weston instru- 
ments, that is, whereby the meter 


pointer or needle comes quickly to rest 


instead of repeatedly swinging to and 


fro, is produced by foucault electric 


currents generated in the rectangular 


aluminum frame when it is rotating 


through the magnetic field of the per 


manent magnet. These foucault cur- 


rents (sometimes called eddy currents) 
sufficient move- 


have influence on the 


ment of the meter coil to cause it to 
come to rest almost instantly. 

@ The movable coil is generally made 
only a fraction of an ohm in resistance, 
and so constructed that it requires only 
0.01 


across the full scale. 


about ampere to move the needle 
In the case of an 
ammeter, a low resistance shunt is con- 
nected in parallel with the coil, so that 


value to 


G2 


a greater part of the current 


be measured will flow through the 
shunt, and only a very small current 
will pass through the coil. 

The resistance of the shunt for any 
given movable coil and scale reading, 
may be computed as follows: Assume 
a coil having resistance of one ohm to 


be used in an ammeter having a scale 


value of ten amperes. It is also neces- 
to know 


coil will produce a full scale deflection. 


sary what current through the 


In this case it will be considered as 

0.01 amperes. By the application of 

Ohm’s Law, the E. M. F. between the 

meter terminals will be I R or 0.01 
1=0.01 volt. 

\s this same voltage is impressed 
across the shunt, then the shunt must 
be of such a resistance that .01 volt 
will force 10 minus .01 or 9.99 amperes 
through it. This resistance must then 
be .01 divided by 9.99 or .001 ohms 


@ Another method of calculating the 


value of an ammeter shunt is by means 

of the formula — , where “A” is the 
N—] 

resistance of the ammeter and “N” is the 


constant (that which is not subject to 


change) of the shunt required and is 


found by dividing the full scale range 


of the meter by the value desired. Ex- 
ample: What is the constant of an am- 
meter having a present range of 0.150 


amperes and the desired range is 1.5 
amperes ? 
\ ok 
Solution: —— or 1.5/.150—10. 
N 
If the meter resistance is .009 ohm, 
the value of the new shunt will be 
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0.001 The ammeter vith 
this new shunt connected across its 
terminals will give readings which are 
to be multiplied by 10 to obtain their 
true value 

In the case of a voltmeter using the 
coil described above, arranged  t 


measure 100 volts on full scale deflec- 
tion, a high resistance would be 


con- 
nected in 


when an E. M. F. of 100 


series with the coil so that 


volts 1s im- 


pressed across the meter including the 


t current of only 


tance, a 0.0] 


resis am- 


peres would flow through it. The total 


resistance of the would then be 
E 

= rr 1007.01 
| 

total 


QQ99Q 


meter 


1OOGU ohms. Of this 


one ohm is in the coil, so that 


must be in the 


ohms series re- 
sistance 


Whenever 


higher 


it is desired to measure 


voltages than that for which a 


particular voltmeter may be constructed 


it is accomplished by means of a mul- 


tiplier. A multiplier is an extra ex- 


ternal resistance connected in 


series 
with the voltmeter to increase its pres- 


ent range of measurement. The multi- 


plier resistance is calculated as _ fol- 
lows: Divide the desired scale value 
of the meter by its present value, in 


volts, then multiply the resistance of 


the voltmeter by this number and sub- 


tract from the result the present re- 


sistance of the meter. Example: Con- 


sider a voltmeter having a range of 0 
to 30 volts and a resistance of 10,000 
ohms. The desired new range is 0 to 


300 volts. This maximum of 300 is di- 


vided by 30, giving as its dividend. The 


present resistance of the meter being 
10,000 ohms is multiplied by 10 which 
equals 100,000 ohms or the total resis- 
tance of the whole combination 


® \s, 


sistance of 10,000 ohms in the voltmeter, 


however, there is already a re- 


subtracted. Therefore, 


100,000 minus 10,000 equals 90,000 ohms, 


this is to be 


the value of the multiplier. 


Since a voltmeter operates on such 


very small current there will be no ap- 


preciable fall in the voltage of the 


source of which the instru- 


supply to 


ment may be connected. 


The resistance of the voltmeter is 


1 


made high, as its purpose is to measure 


the difference of electrical pressure be 


tween the two points to which it is con- 


nected If the meter were low in re 


sistance, it would lower the actual pres- 


sure, and an accurate measurement 


could not be obtained On the other 


hand the resistance of the ammeter is 


made low, as it is placed in series with 


the circuit whose current value is to be 


measured, and the ammeter resistance 


must not increase the total resistance 
circuit by any 





ot the apprecia 


(Please turn to page 30) 
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Washington and Michigan 
Associations Hold Meetings 


Holding their 22nd annual convention 


it Edmonds, Wash., June 25 and 26, 
the Washington Independent Telephone 
\ssociation re-elected their incumbent 
officers and added two to their director- 
ate Those selected were ( EF Johnston, 
Interstate Telephone Co., Spokane, and 
David Burr, of the Lake Washington 
Telephone Co., Kirland 

President E. R. Hannibal, vice presi 
dent and general manager of the West 
Coast Telephone C Everett, presided 
and struck the keynote in his annual 
address to the association Important 
phases including legislation, rural elec- 
trification, and impending labor laws. En- 
tertainment was furnished to the con 
vened delegates with the City of Edmonds 
and D. M. Yost, manager of the Ed 
monds Independent Telephone Co., and 


his associates serving as hosts, 


Michigan Discusses Rate Increase 

Convening at Lansing, Mich., July 28 
and 29, the Michigan Independent Tele- 
phone Association heard discussion of 
various important subjects keynoted by 
a discussion on rate increases by its 
president, Dr. O. M. Vaughan. 

Citing rising costs of materials and 
equipment together with taxes, federal 
and state, his address was accepted as 
voicing the opinion of the entire assem 
blage 

Officers were re-elected at the closing 
session and by a change in the by-laws 


4 additional directors were selected 


Officers re-elected were President, D1 
Vaughan; vice president, W. J. Mel- 
chers, Owosso; and secretary-treasurer, 


\ 


Mrs. Jane Thompson McNally, Lansing 


Directors re-elected were: H IR 
Christianson, Muskegon; Chas \\ 
Cheeney, Cheasaning; B. R. Sage, Cen 
tral Lake; and P. E. Taylor, Pickford 
New directors are: R. C. Smith, Home: 
H. S. Bradstreet, Rollin; Ernest Sprague, 


Lake City; and W R Stafford, Port 


Illinois Convention 


Plans Completed 
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self is enough to justify Secretary Pat 
son's statement 
\rrangements for an unusually inter 
by Mrs. Work 
} 


man will be of much interest to chi 


esting traffic conference 
f 
operators and their operators Enter 
tainment plans have also been made 
Exhibitors and their representatives will 
be there to greet those attending with 
complete exhibits on the hotel third 
floor Indications point to one of the 
best attended, best planned meeting ever 


planned by the Illinois association 


FCC Studies Inductive 


Interference Problem 


The controversy between Rural Elec 
trification projects and Independent tele 
phone companies over the problem of in 
ductive interference developed some 
Washington angles recently. One of the 
most interesting phases was the filing 
of a complaint with the FCC by the 
Gulf Service Co. of Foley, Ala., an 


Independent, charging that REA induc 


ive interference had disrupted its inter 


tate toll service. As a result the FC( 


is launched a study of the REA situ 
ation and has engaged in discussions with 


\s a result of complaints about the 
power interference situation, the Cham- 
ber of Commerce of the United States 
has started an inquiry into the sub 
ject and has conterred with REA ofh 
cials. However, no decision has resulted 


from the Chamber's study as vet 


Hill Attacked 
in Rate Case 


Frederic Sammond, attorney for the 
Wisconsin Telephone company, delivered 
an attack upon Cyrus C. Hill, former 
chief accountant for the public service 
commission, in oral arguments before the 
commission on the telephone rate reduc 
tion case today 

He charged that Hill, who now 1s 
with the federal communications com 
mission, was prejudiced and unfair in 
the rate investigation 

When Fred S. Hunt, commission chair 
man, said the remarks were not proper 
in oral arguments, Sammond replied he 
would have “more violent remarks” to 
make about Hill when the case goes 
back to circuit court, to which the com- 


pany has appealed. 





Important Notice 


THE ANNUAL STATE CONVENTION 
and 
OPERATOR'S CONFERENCE 


of 


The Mlinois Tel eyah one (Association 


will be held 


SEPTEMBER 22-23, 


1937 


at the 
HOTEL PERE MARQUETTE 


PEORIA, 


ILLINOIS 


A full two-day program ending with 
a banquet, entertainment and dance. 


Make Hotel Reservations Now 
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LINE and DESK 


RAY BLAIN, Member A. |. E. E., Editor 








Q. We want to connect a short sec- 
tion of 24 ga. cable into a 22 ga. cable 
for protection between underground 
and aerial. What location on the pole 
for placing this cable would you rec- 
ommend? 

\. If this short section of fuse cable 


must be connected on the pole we 


would suggest that one splice be on the 


messenger and the other on the pole 


Some trouble has been experienced 


vibration in 


concentrated in the 


with this method as the 


the span is often 
cable at the pole 


We sug 


cable be 


short length, of 24 ga. 
causing fatigue of the sheath. 
gest that the 

installed in the 
possibility of this trouble is eliminated. 


short fuse 


manhole where the 
This method also saves a splice as one 
splice would ordinarily be necessary 
in the manhole anyway and the cut- 
would re- 
With 


this method no splice need ordinarily 


ting-in of the 24 ga. cable 


quire only one additional splice. 


be made on the pole. 

Q. We are contemplating the laying 
of a steel tape and jute armored lead 
cable across a pond a distance of about 
300 ft. Do you consider this type cable 
satisfactory for this purpose and can 
it be drug through the water for this 
distance satisfactorily? 

A. The cable you propose to use will 
probably be satisfactory for laying 
across the pond if it has a mud bottom 
though we suggest that you consult 
its manufacturer prior to making the 
installation. We would not approve of 
the plan of dragging the cable through 
the water for this distance, as the 
strain would probably cause mechani- 
cal trouble. We would suggest a core 
hitch well taped to exclude water and 
then float the 
It could be lashed to empty oil drums 
go £t. 


cable across the pond. 
intervals and 
floats 


the cable to 


or cans at about 


after it is in place these could 


be removed, permitting 
sink to the bottom 

Q. What is considered the average 
maximum weight for a fully equipped 
and loaded telephone line construction 
truck? 

\. That would depend entirely on the 
truck 


size, type and equipment of the 


As an example though one all metal 


loaded 


tools and mounted on a two ton chassis 


body, fully equipped and with 


weighs approximately 5 tons. This in- 
cludes pole derrick, winch and all small 
tools. 
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Q. In testing cable with gas what is 


the highest pressure that should be 
used ? 

\. Ordinarily the pressure at the ad 
mission point should never exceed 5) 
pounds This will always permit a 


much lower pressure at any test point 
on the cable. 

Q. What size of bolt cutters are con- 
sidered best for general use in the tele- 
phone exchange? 

\. We prefer two 
small 14” and a large 24” 
with center cut blades. We 
that 
telephone requirements. The 


different sizes, a 
both equipped 
have found 
these sizes best meet the average 
large 36” 
size is seldom necessary except on heavy 
construction. 

Q. What method 
for fastening an extension ladder on the 
racks of a construction truck to prevent 
rattling ? 

A. Some use straps and buckles which 


is considered best 


is fairly effective though always slow. 
We believe the best 


one of the newly developed spring type 


method is to use 


ladder clamps which can be purchased 


at a reasonable cost. 


Q. Is it considered necessary to in- 
stall load coils on the new type buried 
wire used for rural lines. 

\. This type c 
that little is 


mstruction Is so new 


very known of it outside 


ts understood though 


the laboratories. It 
that when a buried wire circuit is over 
five miles in length that loading is pro- 
vided A load 
buried in a weatherproof 
stalled about each 8000 ft. It is under 
1000 


special tvpe coil, also 


case is in- 
stood that tests indicated that the 
cycle attenuation of the unloaded wire 
was about 1.1 db per mile and about .49 
db per mile on the loaded. It would 
seem that this proves loading is neces- 
sary for this type construction to pro 
vide adequate transmission on long cir- 
cuits. 

Q. What is quadded cable, 
composite cable? 


\. A quadded cable is one in which 


also a 


some or all of the pairs are separated 
into groups of two pairs each which are 


transposed for use with phantom cir- 


cuits. \ composite cable is one in 


which conductors of different 


gauges 


are combined under one lead sheath. 
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He's been trying to hit the jack pot all day. 
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FOR EVERY TYPE 
OF WIRE AND CABLE 


Phillips products include every type of 
wire and cable required for telephone, tele- 
graph and power work. 


Made in the most modern shops by work- 
men long experienced in the fabrication of 
only the highest quality products, Phillips 
wires, cords and cables may be relied upon 
to deliver the maximum in reliability and 
performance under all conditions. 


Telephone administrators are invited to 
try Phillips products under actual working 
conditions and experience first hand the 
outstanding merit and long-lived dependa- 
bility for which they are noted. Prices and 
full information gladly sent upon request. 


Phillips Products Also Include: 


A complete range of telephone instruments, telephone 
switching equipment for public and private exchanges, and 
telephone protective apparatus. 





PHILLIPS ELECTRICAL 
WORKS LIMITED 


ESTABLISHED 1899 


BROCKVILLE, ONTARIO, CANADA 


Factories: Montreal and Brockville. Cable Address: Phillelec, Brock- 
ville. Distributors for Canada: Canadian Telephones & Supplies, 
Limited, Toronto, Winnipeg, Montreal, Regina and Vancouver. 
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Cable | 


...and 60,000 other items 


WHERE dependability counts — only the 
highest quality electrical products will do. 
One such quality product is Western Elec- 
tric Lead Covered Cable —a cable whose 
dependability is insured by the most ex- 
acting of manufacturing standards. 

But that’s not all. Out of its roster of 
60,000 electrical items, Graybar is _pre- 
pared to meet any need of a telephone 
industry. And behind every Graybar item 
stands the Graybar reputation for quality 


that goes back 


“=” GraybaR 


OFFICES IN 83 PRINCIPAL CITIES 
EXECUTIVE OFFICES: GRAYBAR BUILDING, NEW YORK, N. Y 

















Monthly Telephone Station Barometer 












































































































































Telephones in PEAK REACHED IN 1930 — 20,000,000 Telephones in 
Service Service 
* 
19,000,000 19,000,000 
18,900,000 18,900,000 
18,800,000 18,800,000 
18,700,000 18,700,000 
18,600,000 18,600,000 
18,500,000 18,500,000 
18,400,000 18,400,000 
18,300,000 18,300,000 
18,200,000 18,200,000 
{8,100,000 18,100,000 
18,000,000 18,000,000 
* 
17,900,000 17,900,000 
REPRODUCTION OF BAROMETER 
INCLUDING NOVEMBER 1936 

17,800,000 ‘ 
17,700,000 
17,600,000 |___. | 
17,500,000 | a ? : 

c 2 : s > 2s> @ 4 “Ss die 4 ££ & & é ey i 

SEFELISZSIZ~S 62432 3 <2 3 3 | 

1936 ~ 4937— : 

LOW POINT | ] -| a 
AUGUST, 1933 # NO SUMMER RECESSION — FIRST IN MANY YEARS il | | 
16,450,000 TELEPHONES pesauestaaaleensstatsad ; | 
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Harvey Lester Harris 


HARVEY LESTER HARRIS, ex- at Painesville, Ohio, he augmented his 
l public school trainmg by university 


ecutive, engineer, pioneer, and an inter- 

iational figure in the telephone industry, extension courses. His first contact 
passed away Tuesday evening, Aug with the telephone business took place 
ust 10, at his home at 179 Lake during high school days, when he 
Shore Drive, Chicago, at the age of worked after school hours and on 
58 years. At the time of his passing Sundays and _ holidays as_ trouble 
he had given 4] years otf service to shooter and night operatol! tor the 
the industry. Although his health had Painesville exchange of the Central 
been impaired for several months, Union Telephone Company 

he | | 


lad seemed to be well on the road . 

. \fter leaving high school, 1896, he 
uffered a re ’ 
began his real telephone career literal 


, ' 
lapse \ tew davs_ betore 11S death 


oO rec very nel he Ss 
t \\ 


99 ly on the ground, when he went to 
he had a stroke and fell into a coma , 
Dinca tlie Coe Ae eat edeune work as groundman in a construction 


‘ 5 , gang which was building a competing 
M1 Harris aeati robs the tele I 


plant for the Home Telephone Com- 


hone business of one of its most . 
: *- panv at Painesville. He then returned 
vigorous and influential leaders—one : : 
: ? , ak to the Central Union company, after 
who has left an indelible impressiot1 
, ae wards becoming associated in suc- 
on the wmstory of telephone progress ' 
Whil j | ] ¢1 i? cession with the Cleveland Pelephone 
hile known chiefly throug! is off 
; ses Company, the Sandusky Telephone 
cial connections with the Gary group . , 
; ; Company, and the Cuvahoga Tel 
( ( r « ( prises ( Va iis 1 
' ; : phone Company, and its parent organ 
it Y issociat 1 WK il Was . . 
7 iZation, the | nited States Pelephone 
4 im r heure erever telephone ; : 
Company, of Cleveland. By this time, 
re manutact ers or operating ‘ 
Mir. Harris had risen in the ranks to 
people vatherec ( cuss lula 1 ¢ ¢ ] 
J acas SF aaolates P inten 
re 5 At the time f his deatl tine position Of assistan uper end 
ath, = 
nt ot 1 n and his vari 
1s president Nesnctatad Tels ‘ of equipme t, ane is varied ex 
perience with these organizations gave 
p e and Telegra Cor i Aut - | | 1 
eal Peres ( \ ; im a sound, practical background 
i e¢ Tl i r P P 1 
ene — wt Flectri ae ( : which was destined to stand him 1 
da 1tomat« LIectric Hales om 1 1 
\ Ir] 1 good stead in later years when his 
pa \utomat Llectru Sale ( F - 
Lt ( 1 duties began to assume executive 1m 
Uf igo, alk ] sident 
7 ; \ oOTtance 
P | ect! \\ } | nN : 
tec | | () rie ind Ca 1 1907, Mr Harris entered the 
adiat ' ; Ss ane Se. | eng imeering department ot the Dear 
ed rol in ack er Electric Company (later the Garford 
office o1 1S director in many other Manufacturing Company), of Elyria, 
( ‘ e Ga I O He SOO! ra erred t 
M Ha \ ! t Prese t ° . . eS es e . irt ‘ 
| : \ rine oQ7 S Wj compa ere . A ASSTR TI 
MW and GCeaor | ely) Harris. He to the job of estimating and desigi 
a ¢ vel I 
received his ear ita etiaes den g ¢ large multiple witchboards 
the pub S( ools of Maine and part He as On of the group of proneer 
] | | F | engineers ot the Dean « mipany vii 


(Continued on page 35) 
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Y-O-vac rael pan? 


4d tp: wT 
'SOnm wiscon®! 


. . . that’s what every telephone 
engineer seeks . . . more hours 
of service . . . which means fewer 
replacements, lower service costs! 
And that’s exactly what Ray-O- 
Vac telephone batteries offer! 


For 3 decades Ray-O-Vac 
batteries have met and exceeded 
specifications and requirements 
on every recognized telephone 
and light intermittent test, and 
surpass all government standards. 
For lower service cests, specify 
Ray-O-Vac! 


RAY-O-VAC 
COMPANY 


L FRENCH BATTERY COMPANY 


on ee ee eee PLANT 
MADISON WISCONSIN 


Addit f 
f 
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Location of Cable Faults 


(Continued from page 15) 





























al battery 








Figure 7—Arrangement for Varley No. 3 Reading 


The resistance of the bad wire from 
strap to fault and bridge to fault should 
check with the known overall resistance 
of the bad wire. The distance from fault 
to strap is obtained in the same manner 
under the Varley 


as explained simple 


method. 

@The following example (See Figures 
6-7-8) illustrates the application of the 
three test Varley method as applied to 
the location of a fault in 22 gauge cable 
three tests 


R., 1450 ohms, 


Readings obtained on the 
are—R,= 900 


R,—200W. 


The resistance 


ohms, 
from strap to fault 
would be 
Xb — 09] 


50 ohms. 


(R.—R) 091 (1450—900 


The resistance from bridge to fault 
would be 

A I (Re 

1450 

The distance from strap to fault would 


be 


R. 09] (2000 


50 ohms. 


50.00 * 61.95—3097.5 feet 

Correcting @ The table giving 
Readings for feet per ohm and 
Temperatures ohms per 1000 teet 
Above or Below tor 24, 22, and 19 
68 F. cable IS 


only tor tempera 


precise 
tures of 68° Fahrenheit The resistance 
of copper wire increases as the tempera 
ture increases 

When measuring cable or open wire 


and the temperature is higher than 68 
F, the feet per ohm values must be cot 
rected for the true temperature Phi 


formula tor correcting the temperatures 


is as follows 


Where Actual @ it. per ohm mi 
Temperature nus (( 
Is Above 68° F. it. per ohm at 


ohm for actual temperatur: 


Where Actual 
Temperature (( 
Is Less Than per ohm at 68") 

68 F. True ft. per ohm 





Note: ( is difference in degrees be 
tween actual temperature and 68 

To illustrate how this correction 
formula would be used, assume we are 
making a measurement on a cable where 
the temperature is 90° F, what will be 
the actual feet per ohm for 24 gauge 
cable at this temperature ? 

Step 1. C=90°-68°—22 


Step 2 38.96— (22 * .00218 & 38.96 ) 


37.09 ft. per ohm at 90 


Miscellaneous @ Note 1. In mak 
Notes on Cable ing three Varley 
Fault Location fault location tests 


it may be found 


that it is impossible to balance the bridge 
on the Varley No. 1 test if the resistance 
of the good wire from bridge to strap is 
more than 1100 ohms (when ratio arm is 
set on 0.1). The reason for this is ap- 
parent by recognizing that with the ratio 
dial set on 0.1, we must have 10 times as 
much resistance cut into the R arm as we 
have in the X arm. Hence with 1100 ohms 
in the X arm, the R arm would need to be 





hz Sec. #2 Sec. #1 
2 ga. 24 ga. 22 ga. 
i 1 7) 
7 ‘ as “a 
72° " $1.54” 48.2” Fl 
strap 
fault . 


Figure 8—Combination of Different Gauges 


set o1 


11,000 ohms less the 


the bad wire 


resistance ot 
Inasmuch as the rheostat 
arm in the average bridge has a range 
of only 9,999 ohms it is apparent that 
with good wire resistances greater than 
1100 ohms we could not get a balances 

In order to get a balance we must 
therefore change the setting of our ratio 


arm to 1.0. Under this setting we wil 


the difference in resistance of bad and 
good wires. If it should happen that the 


resistance of the bad wire is higher thar 


that of the good wire, we would be un 
uble to get the bridge to balance. In this 
case a ed resistance should be 

s th re which connects to the X, 


most oF the | n r 1 
ré sta r S t portant t t 
{ ri u t crease the t l re 
imce of the gO) al wire Tf i It ole 


TELEPHONE 


i! t t 

\ e Var gs f 
nade vit] t S I ) 
irm) setting othe st é S 

he erossi ert 

. 2. If the secti I ib I een 
strap and iult « ta Ss seve! rent 
gauge cables, care must be exercise 
converting the “ohms to fault’ computa- 
tion into “feet to fault.” This is best a 
complished by computing the resistance 
ot each section of a given gauge \fter 
the resistance to the fault has beet com- 
puted, subtract the separate resistance 
ot each section of cable (starti eg irom 
the strap) from the resistance to the 


fault. This will readily show in which 
section of cable the fault lies he dis- 
tance from the start of this section to the 
fault is then computed by the method 
previously described 

The following example illustrates how 
this method is used 

Referring to Figure &, it will be seen 
that three sections of cable are shown 
being 22, 24, and 22 gauge, respectively 

The measured resistance from strap to 
fault is found to be 130 ohms 

Step 1. Subtracting to find in which 
section the fault lies 

130.00 Resistance from strap to fault. 

48.42 Resistance of Section No. 1 

81.58 Remainder 

51.34 Resistance of Section No. 2 


30.24 Remainder (shows the fault lies 
in Section No. 3 


Step No Computing distance to 
fault. 
30.24 61.95 (ft. per ohm for 22 ga.) 


2126.12 ft. to fault from end of Section 3 
Note No. 3 In the 


multiple cables the fault may 


location of Cable 


lie in a branch cable whereas the strap 


between good and bad wire is placed on 


the main cable 
@ The bridge measurement will in such 
cases show that the fault lies at the 


Junction at 
breaks off from the branch cable 

In such cases the strap should be 
moved to the brancl cable al | a new 


measurement made 


Likewise 11 the stra] t ( he 

nd the tault, the bridge locat vill 

Ow that the fault l ated t the 
pomt at hi the strap i ed 

Note No. 4 | test oO YY 2 rts or 
crosses one of the crossed or shorted 
vires is treated the same as is the ground 
connector I the case O!f a gi und fault 

Note No. 5 In testis for cable 
trouble 1! buried | (; pie cl 
a precise locatior at ¢ the rap 
hould be applied t as « et Set 
to exist as poss ble the ( | 
termi it may be desirable \ 

leeve d ay) the 1 ol i Lipid 
pail ecter the hlouw Ve 
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New nut hous- 
ing. Locks An- 
chor firmly on 
rod. Rod can- 
not slip thru 
Anchor when 
being in- 
stalled. 









Engineers appreci- 
ate Everstick fea- 
tures which assure 
safety, long life and 
ease of installation 
in any soil condi- 
tion. 

A complete line 
with 3 types of ex- 
panding Anchors 
and rigid types of 
Cone Anchors. All 
sizes and holding 
capacities. Write 
for Everstick liter- 
ature including new 
folder on Rural 
Electrification 


Lines. 
THE 


EVERSTICK 
ANCHOR CO. 


FAIRFIELD, |OWA 


rapo 


GALVANIZED 

















Telephone 
vv 
Steel Strand 


Wire / 





= 





@Crapo Galvanizing 
neither cracks nor peels 
not even when subject- 
ed to splicing, twisting or 
sharp bending. Its tight, 
ductile, pure zinc coating in- 
sures corrosion resisting 
joints, longer life, lower 
maintenance costs. 


Crapo Galvanized Wire is 
made in EBB, BB and Steel 
grades. @rapo Galvanized 
Seven Wire Stee] Strand 
furnished in Standard, 


Siemens-Martin, High 
Strength, Extra High 
Strength. 


Indiana Steel & Wire Co. 
Muncie, Indiana 
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it 
| 
\ 
T aftr 
{ | t rie as ‘ 
{ \ { ‘ 
r¢ 
I > rte i Ca ti 
bridge out to the strap and measure fro 
, , ‘ . , 
this end of the cable toward the oflhce 
1 ‘ ? } 
l t! case Varley \ 3 reat \ 
b th mm ‘ _ 1 line provided 
most accurate eadading provided 
' ’ , 
the bridge is close to the fault location 


Note No 6) lo obtan proficiency and 
\W heatstone 


confidence in the use of the 


Bridge, test faults should be established 
and measured and then checked against 
the known location of the fault Test 


faults can be established by connecting 


a high resistance radio 1 watt type re 


sistor trom one side of a circuit to 


ground in any multiple cable terminal 


By using resistances of various values 
the limitations of the bridge can be read 
ily determined. 

@ Suggested 
would be 


100,000~ ohms. The 


values for test resistors 
100~, 10,000”, 50,000¥~) and 
higher the value of 
which is used as a fault 
the difficulty 


the resistance 
the greater will b« in tell 
ing when the bridge is balanced. The 
current flowing through the several 
arms of the bridge must flow through the 
resistance, hence is greatly atten 


When test 


ing for high resistance faults, increase the 


fault 


uated with high resistance 


voltage of the bridge test battery to as 
| high as 100 volts 
carefully 


If your measurements are 


made you will find that the value of the 
fault resistance does not affect the ac 


curacy of the measurement 


New York Fair 
Signs First Lease 


Carrying out its theme 
World of Tomorrow”, the 
World’s Fair of 1939 will 


story of progress in many 


“Building the 
New York 


unfold a 


graph lines 
of science and industry 

This was emphasized recently on the 
occasion of the signing of the first lease 
rhis contract Was @€x 


Walter S. Gifford 


for exhibit space 


ecuted by President 


ot the \merican relephone and Dele 
graph Company and President Grover 
Whalen of the Fair organization. It calls 


for three and one-fifth acres of building 
main axis of the Exposi 
There 


displays 


space on the 
tion grounds, near Flushing, L. | 
the Bell | 


Svstem building and 
portraying 


progress in the communica 


tion field will be a major teature of the 


Fair 

Following completition of the = struc 
ture and the installation of the d splay 
the exhibit will be managed bi the 


j 
~~ York Telephone Company 


2700 Southport Ave. 





No. 3800 


Central Office Protector 





The Cook No. 3800 Cen- 
tral Office Protector is our 
latest design. It includes 
the ratchet type self-sold- 
ering coil, alarm circuit and 
cut-over and test springs. 
This protector operates to 
open the circuit and ground 
the line. 


It is built in 51 and 101 
pair sections. The pairs be- 
ing spaced on 34" centers, 
give great economy in 
head-room. 





COOK ELECTRIC CO. 
Chicago 


PROTECTION 
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Local Test striction upon the construction of eac! error can be greatly reduced eep | 


. if accurate results are to be obtained ing the eve in direct I:ne with the 

Desk Operation de ded aie ach | 
. 1 1 pointe ( its renmiection 1 lé mirro 
(Continued from page 22) @ Since the voltmete: Is connected . ; ; ; r 
located directly below the pointer, that 


across the circuit, the amount of cur : 
' is, 1f the instrument is equipped with 

rent taken through it must be small, : Ss ' 

a murror, otherwise in line with pointer 


amount, or accurate measurements Can 


not be obtained. 


ete ; ; = en Se Sees ld } 9 ' 

A mlliammeter is simply a sensitive otherwise there would e a greater drop VT : ‘ : a Al 
: ‘ “pr 4] llowing too great a current to floy 
ammeter constructed so as to measure of voltage in “R” than would be caused : . 
: through a voltmeter, or connecting it to 


by the current actually flowing to re- 





in thousandths of an ampere instead of 


; nea 5 = titatsbe TF S he a Saw eefetel 
in amperes. A millivoltmeter reads in  5!stance “X he current taken by the * "8 es : : : “aR ated 7 oe 
~ sho ( pe o1 l ; " 
thousandths of a volt voltmeter can be kept small by making sh wuld he be tal : th : the test d a 
Figure 2 shows the relative position the voltmeter resistance high in propot a ae te wrrcnys ss oii 
of a voltmeter and ammeter in a circuit. tion to the voltage being measured erage wahne eat aeeune 8 nem ‘ wre: 
The voltmeter is bridged across, that Likewise the resistance of the ammetet or Poiana pias wind ae | | 
is, connected in parallel with the part must be small in order that the current roughly handled as — — es so | 
of the circuit “Y” and “Z” whose E. M. Which is flowing in the circuit will not watrement and Cestroy ms sensitive: | 
F. or voltage is required while the am- be materially reduced when the meter — 
meter is connected in series in order #8 Connected. To measure a resistance lhe — In any ns or a _—— 
that the current in the circuit will flow With an ammeter it is necessary to con ere anny a "4 sqencieosyen to. | | 
through it. This method of using these "e€ect the ammeter in series with the re ee ene cepts cast i ne 
two instruments places a definite re sistance to be measured and the bat- ase might pPoniae oe ty | 
tery of known E. M. F. The resistance circuit and a voltmeter across the term | 
may then be determined by Ohm's law inals of the portion of the circuit im | 
FE which it is desired to ascertain the pow- | 
in which R ‘ er value, that is, to measure the power 


‘ ¢ or watts being delivered by any source 
Another way to obtain the value of 7 

of electromotive torce, 1t 1s necessary 

an unknown resistance is by means of , , 

' ; ; to measure the voltage and curren 

the drop ot voltage method in which : : ' ' 

? In cases where it 1s considered nec 

a voltmeter and a resistance of known 


essary to frequently measure the pow 
value aTre used and connected as shown . ay 
: a es er in a circuit, a specially constructed 
in figure 3. The voltmeter is first con ‘ 

instrument called a wattmeter is used, 


nected across the battery as shown in 











: , in which, instead of having permanent 
' 
dotted lines and then across the known 1 
: : magnets to produce a magnetic field, 
a » , 
resistance “R. 
re a stationary coil is connected across a 
' , 
The unknown resistance an now be : et 
shunt which is in turn connected in set 
* Telephone Bldg., Kansas City, Mo. E-\ : : . , 
Citizens Trust Bldg., Ft. Wayne, Ind. obtained by the formula X—— R. ies with the circuit The strength of 
\ the magnetic field produced in this coil 
where varies with the amount of current flow 


' KE Testing battery voltage ing in the circuit 
The New V Drop i iE we | 


1 voltage at known resist 


ance @ Another coil known as a voltage coil 
- R—Known resistance. and is so connected that any magnetic lines 
‘ ir ones f force produced by it will tend to turn 
» ] x Unknown resistance ‘ e | . Wil 
SUPER- ; 
’ 1a : > > 
SENSITIVE \pplying to figure 3, X R, or force will be parallel with those pro i 


30—12—18/12—1.5« 200=—300 ohms mmeen Sy One Cureeee oe | 
ore This voltage coil is connected through 


] } + ] rt +} lin) ' 





@When reading test desk voltmeters, a high resistance across the circuit, con 
RECTIFIER TYPE SIGNAL milliammeters and etc., care should be sequently, the resulting deflection of th 
taken to guard against errors due to pointer over the calibrated scale of the 


RELAY the angle ot observation usually re meter 18 due to the combined effect oft 


1 


e Operating current 200 ferred to as parallax, that is, the ap both the current and voltage existing 
micro - amp (.0002 amp) at any fre- parent change in position of an object in the circuit, that is, the instrument ts 
quency up to 15,000 cycles — RUG- when looked at from two points of so designed that the pointer deflection 
GEDLY BUILT—EASILY ADJUSTED. view. By looking at an object a few is proportional to the product of the 


It solves the telephone signaling prob- = feet distant first with one eye and then current and voltage, or in other words, 











lem. Write for descriptive bulletin. with the other, the shifting in appar- so that it indicates directly in watts 
ent position is seen. To measure electrical resistance with 
In reading the position of a pointer extreme accuracy, the electric balance 
JESTER -COOPER COMPANY over a meter scale parallax introduces or Wheatstone bridge, is universally 
an error unless the eye is held directly used in telephone testing practices. Fig- 
alia a oe over the pointer. The percentage oft ure 4+ represents the schematic circutt 
cnaieaniemainaen = as | 
? for every For better and cheaper 
TE i NE ringing. 
x if > Telephone LER Mo Radio Interference 
° Only ONE Contact! a 
BATTERIES Service ans ie TELKOR, Inc. | 
THE ELECTRIC STORAGE BATTERY CO., Philadelphia en ee a 
World's largest manufacturers of storage batteries for every purpose. (See our space in next month’s issue) 
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ane I tne tr the ag Be 

twee points G l is 2 sensitive 
1 r ted 1 
ulvan ete i s s ater shunt 

I 
s CC ectec NeVS ire S¢ ted the 
1 
galvai eter cir ( the 


cuit betwee the evgative p le the 
battery a 1d t \ is W ¢ is l 
series with the galva mete (5 lhe 
\ i d B iris iT¢ i ed ¢ itio 
arms 
€ lo the irm R Ss Cf ected 1 rnes 
stat consisting oft ou il il € res 
tances opt rated by means ot d ils. il d 
applicable to units, tens dreds ind 
thousand also to tenths, hundredths 
thousandths, and ten-thousandths To 
the oi ty arm at point iia al d X . a 
connected the unknown resistance to be 
measured 

The operation of the bridge s de 
pendent upon the following principle 
The passage ot i elect rre 
throug inv circuit is attended b i 


drop in voltage in that circuit, that is 
proportional to its resistance and the 
amount of current flowing. Consequent 
lv, 1f the resistance in arms A, R. and 
B, are so proportioned to the value of 


the unknown resistance “X”, that. the 


voltage drop is such that no current 
flows through the galvanometer “G” 
the 1 If in ¢ demonstrate tl it te. 
resistance in arn A” is to the resis 
tance 1 R” is the resista | 


the value of the resistance in “B” mul 


tinh: . a 1 “ “pe, 
pied DY the resistance 1 R divided 
D¥ the resistance in “A” Phe tormula 
BR 
for this is X cane 
| meas ng i | re esistance wit 
the bridge t iS necessa that the value 


of the resistance in the arm “A” should 


BR 


t wi re opserved t ( i e of the 
esista r 1thea \ S the divisor 
' + 
erels ( i W CSIS 4 ¢ SC i¢ LC¢ 
tor it and a 12 esistal ‘ to the | 
rm, the quotior \ « ig For ¢ 
, 1 
mpie let | e. i LOU) ms Arie \ 
1 , 
1 balance against u 
OW é <t r S Dta ¢ \ ( 
st) S s¢ ed res 
d R i ore T i 
’D 
. BR 
\ mr 10K 400 / 1 sO 
i i easu £ é 
S ¢ the \ ive a 
2g resist ¢ al I » . 
ecsret ‘ 7 eT 
equal 100 ns a | ( d 
¢ _— j 
i nec + 
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ferred t id t al Ss are 
ta l i gle \ c so ae 
sige ita s require se ¢ 
‘ ] t \ { T | ta 
direc y | OO] Ol. ] 1 10 104 
1000 T he ila as give r this tvpe 
bridge arrangement is X . RK, in whicl 
ie value of \ s obtained by setting the 
8b 
single ratio dial on any of the points 


OO1, et listed above 


rO BE CONTINUED 
Reuben Davis 


Ends Career 


Reuben Davis. who since 1916 served 
the Stromberg-Carlson Pelephone Mig 
Co., passed away at his home in Phila 


delphia on July 10th, following a long 
IIness Mr Davis directed the sales at 
tivities of the Stromberg-Carlson Co. nu 
Pennsylvania and New Jersey for man 
vears up to the time of his dea 
Born April 25, 1873, in Elizabeth ( 
North Carolina, he spent his boyhood in 
hat town,, attending the public schools 
and later graduating from the Elizabeth 


Post-graduate work fol 


City \cademy\ 
lowed when he finished at the Academy 
before entering the field of telephone 
service to the publi The Elizabeth 
City Electric Co., with whom he became 
associated, made Mr. Davis the mana 
ver of their organization. Later he left 
to become manager of the Charleston, 
West Virginia Telephone Co 


+ 


the operating field, M1 


Leaving 
Davis became 
affiliated with the North Electric Co 
of Cleveland and later the Dean Ele 
tric Co. of Elyria, Ohio. He joined the 
Stromberg-Carlson sales staff in July, 
1916 when the Garford Mfg. Co., suc 
cessor to the Dean Electric Co., was 
absorbed by the Stromberg-Carlson 
Telephone Mfg. Co. of Rochester, N. ¥ 
In November of 1928 he 


radio business with Cliff Hunt in Phila 


entered the 


delphia, forming the firm of Davis-Hunt 

I He was also engaged in this busi 

ness until February, 1935 when the con 
1 ] 


pany was dissolved 


In his passing, Mr 


ost ( trie as i | the Strombe re 
Carlson Company loses loyal person 
alitv,. who for the twenty-one vears of 
is association with the I was é 
tne eaviest producers 
He s T ved ) S wite e 4 1 
te { twe S4 < 


New A. T. & T. 


Director 
Clay Williams. of Winston-Sele: 











STRAND 
Designed by 


WIRE 
SPECIALISTS 


Built by 
WIRE 
SPECIALISTS 





Williamsport strands are the product 


of nearly half a century of exclusive 
wire rope manufacture. Many of the 
Williamsport men have been with the 
company since its first few years. 
They know their job. They like it. 
And are devoting their best efforts to 
turning out a powerful, weather-, cor- 
rosion- and strain-resisting strand. 
Write “Williamsport’’ on your next 


strand order and watch the strand 


replacement costs go downl 


WILLIAMSPORT 


WIRE ROPE CO. 


WILLIAMSPORT, PA. 
122 So. Michigan Ave., Chicago, Illinois 
National Dist.: Joslyn Mfg. & Supply Co., 
20 N. Wacker Drive, Chicago, I'l. 























jue . " } ee ol eobarege = -| ] 
| Tapping In DUS INE day etwee New York and 
i 7 1 1 
| e London and Paris. while. the estimated 
/On Washington ee 
: capacity 1s 140 messages. The volume of 
| (Continued from page 1/4) 
traffic increased about 100 per ent 
year before placed in public operati 19% , , ; 
I 1936 overt e€VIOUS Vears al e 
will be described in further detail in at ix 1 t] 1937 
$1 nontns of | y/ ere s i ¢ ( 
other hearing before the Divisior a t ' 
: per ce I re eve d y 
Sept. 8 ' 
at I the vorid t tral S ' 
At the same time, two expert engineers , hen 4 | 
result the service, although st t 1g 
st t th American Telephor ni 
% ( ar erica Pele, e and Pele Wit! expenses 2 . ‘ — er 
ee graph Co., Frank A. Cowan, Long Lines ae , 
c's y ‘ s ) ‘ £ acet t 
# Transmission Engineer Bow 1 : vie 
ra rad esearcn direct n Bel Pel | 
ny pho { | il} ratories . I ( ( T MH 
a bout some new radiot Labor Unions | 


} 


(a 


levelopments, devised the A.T.&1 Organizing 
which are expected to greatly improve Independents .. . 


} 


a 


a the efficiency of the transoceanic radio- ©The labor front for the telephon 
~~. es telephone service but iis < iro dustry is quiet dur 2 the st 

6 ‘ , 

a ce siderab thie Capa idiovele 1 dist ct comparis Nath 

IM, | —— ae ae ath Maan 

i phone channels in the prese requencies situation of uw t gx | 11gNS 
f. The increasing of the narit = - ; ee boas , 
de n reasing it ( ac ‘ ‘ many other industries The aroused 


Irequencies 1s 


mse eag 
a 
wes e o 


step as 


service t ( ) ir I Plait ' 
iv receive a distinct. barri 1e to fl a _ , , | 
acl eo} | 
lack ¢ ( nel space s rep te t t enr ( 
| 
eT) ; new industri nd warl : - ) | 
The two major developments of t ISaSee an eae. SOREN “tS Was P a 


A.T.&T. in this field are the achieve Ing satistactorily 





r ry single sideband transmissi ( €s ch COMPTISes t ises 
the frequency space pet channel bv one lective bargaining procee lt os betore the 
half so that two telephone channels exist National Labor Relations Board, was re 
where one was usable previously. Powe ported hese companies included — the | 
is increased four fold and the signal t Warren, O. Telephone Co., where the 
noise ratio at the receiver is doubled s \. I t L. was victorious, the Ports- 
that greater accuracy und emMmciency | mouth, O Hom Pelepl nie Ci which 
system is called the MUSA svstem aftet the dominant position of tl C10: mm 
the initial letters of the descriptive tit! that southern Ohio city, the Dover, O 
CA me L a ot the system, multiple unit steerabl felephone Co. and the West Coast Tel i 
antenna and is comprised of a number of phone Co. i1 Spokane, Was! Up to the 
horizontal rhombic antennas laid end to present the Bell System employees ap 
T F ” M | N AL S end in the direction of the incoming sig pear to preter to an overwhelming de- 
nals This system, according t tests, 2ree their own independent company 
has greatly increased directivity and r wide employees’ associations and in one ' 
duced noist hrough the rhombic at Bell System company, the Chesapeake 
The ofl metal 8.27 tc med- tenna setup all the components of th ind Potomac of Virginia, the manage- i 
ern and outstanding in de- radio signal are received from all normal ment recognized sage the employees 
é ingles and are combined through multipl association as the collective bargaining 
— with added assurance receiving units into the complete signals agency The Stromberg-Carlson Tele- 
Al . . Al 
of long terminal life. Another development in the offing, which phone Manufacturing Co., an Independent 
was indicated, was that privacy in radio- telephone and radio manufacturer, also 


Made in three types for telephony in the future through single had a majority of employees who desired 
three standard cable ter- sideband transmission would be obtained an independent organization rather than 
minal fuses Upon request by band splitting synchronously switch- athliation with the labor union groups. 
we will send a sample for 


your inspection without 


' 
ing instead of the inversion wobbled car- aj | 
rier type, the former consisting of chang Bell Installations 
ing the band of combined frequencies For July 


charge. several times a minute. The American Telephone and Tele 























Phe A.T.&T. reported that the present graph company reported today a_ net 
yj volume of transatlantic radiotelephone = gain of 22,600 telephones in service in 
li traffic has reached a point where addi the principal telephone subsidiaries of 
a ; 
¢ tional facilities may be needed to care for the Bell System during July, compared | 
a ELECTRIC COMPANY ; : bI rl , —- , ; 
» fast-gr g de he with a net gain of 27,! ins ‘nts i 
OVER 25 YEARS SERVICE TO THE UTILITIES the last-growing pubi« mar ¢ Vith a net gal t 4,9 nstrumet l 








3145 _ CARROLL AVENUE - CHICAGO ILLINOIS | present traffic averages 115 messages per the same month last year 
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heerful 


(tonvenient 
(domfortable 


Just 10 Minutes to the Loop 
SPECIAL RATES FOR ALL TRADE 
SHOWS AND CONVENTIONS 
The COMMONWEALTH is one of 


Chicago's newer hotel convenient 
to every business, socia and sport- 
ing activity 

Newly furnished and tastefully dec- 
orated rooms are available at ex 
ceptionally reasonable rates 


Facing Lincoln Park and 
Lake Michigan 
a ¥ ro ~ 250 room 250 baths 
fk thd All outside rooms—Rates starting at 
$2.00 single $3.00 double 
u Hd ‘ih, ui Special weekly rates. 
Finest transportation to all 
parts of the city. 
Phone Diversey 9810 

















The MASTER 
Ringing 






Converter 







MOVING PARTS! 


No Vibrating Contacts 
@ No Adjustments 

® No Rectifiers 

® No Radio Interference 
® Reverting Tone Feature 















Output 20 PRICE, $45.00 

90 Volts Equipt with Pulsator for 

Py ‘ Operates on Biased Ringing $55.00 
110 Volts | MONTH FREE TRIAL 






A.C. At Our Risk 


LORAIN PRODUCTS CORPORATION 


Lorain Products Corporation is exclusive manu- 
facturer for use and sale in United States. Ad- 
dress foreign inquiries to Automatic § Electric 
Sales Co., Ltd., Chicago, Il. 


Sold by Leading Distributors 












1937 












CHANCE 
crahpnepens 


Mack fifteen typ 


ind seventy-five ize 








Whether the load is light 
or heavy, whether the 
soil is sand, clay, loam 


or rock, there is a 
Chance anchor that will 
give your line ample 


protection against the 
ravages of time and the 
elements. Insure your 
pole line investment with 
Chance Anchors. Write 
for complete new cata- 
log. 





All Chance Expanding and Cone Anchors have the 
Chance patented nut retainer or nut housing 


A-B-CHANCE/CO- 
| ee ii, 


CENTRALIA 
“> mMissOuURi 
. 





ADDRESS DEPT. E. 


WORLDS LARGEST ANCHOR MANUFACTURERS 


































THE HOTEL of 
THE MONTH 


Peldlon toil 








HOTELS 


You'll get more for your money at Pick Hotels. Spa- 
cious, comfortable rooms. Delicious food and real 
personal service. All at moderate prices. 


CHICAGO. ILL...... GREAT NORTHERN HOTEL ; 
DETROIT. MICHIGAN......-.- TULLER HOTEL ; 
DAYTON, OHIO .. «1s eeceeccceees MIAMI HOTEL 
COLUMBUS, OHIO.......+- CHITTENDEN HOTEL 
COLUMBUS, OHIO....+.++ FORT HAYES HOTEL 
TOLEDO, OHIO « «eeeerenee FORT MEIGS HOTEL 
CINCINNATI OHIO.. FOUNTAIN SQUARE HOTEL 
CANTON, OHIO .ccucecssenccnee BELDEN HOTEL 
SOUTH BEND, INDIANA.....+++> OLIVER HOTEL 
INDIANAPOLIS, INDIANA.....«« ANTLERS HOTEL 
ANDERSON, INDIANA...««.+>-+ ANDERSON HOTEL 
TERRE HAUTE, INDIANA. TERRE HAUTE HOUSE 
ASHLAND. KENTUCKY ..«..---- VENTURA HOTEL 








OWENSBORO, KENTUCKY. OWENSBORO HOTEL 
JACKSON, TENNESSEE. NEW SOUTHERN HOTEL 
ST. LOUIS, MO.++++ ees MARK TWAIN HOTEL 
WACO, TEXAS..«.«..+- eeteeeee RALEIGH HOTEL 











WHENEVER YOU SEE THE WORD PIE K THINK OF ALBERT PICK HOTELS 



























No. 201 N.E. Klein 
Side Cutting Plier. 
“Streamlined” for 
use in confined 

spaces. 


Good workmendemand 
good tools. In the hands 
of men who know — 
everywhere—the pliers 
are invariably Kleins. 
Only the keen, hand- 
honed, perfectly 
matched cutting knives 
of Klein Pliers — only 
the comfortable spring 
grip in the Klein han- 
dles — only the general 
all around quality that 
is an inherent part of 
every Klein Plier can 
satisfy men whose work 
demands the best in 
tools. This, perhaps, ex- 
plains why Klein Pliers 
are the standard of 
quality by which others 
are judged — why the 
name Klein has stood 
for maximum quality, 
**since 1857.”” 


DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Standard Electric Corp., New York 


The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the ones you want: 


Safety for the Pole 
Climber. 


| Specifications on 





Linemen’s Belts ij 
and Safety Straps. i] 
| The Safety Factor / 


/ on Linemen’s 
Leather Goods. 


] Pocket Tool Guide. 





eo /: 
as / 
Mathias & Sons 


3200 BELMONT AVENUE 
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Install Telephones and 

Amplifiers in Schools 
With 

a loud speaker in each of its 69 rooms 


Appleton, Wis., 


installation of a telephone and 


of the senior high, the 


school children will now be able to hear 
addresses by their principal or other 
speakers without moving from their 


desks. Microphones are at different parts 
of the building. 
installations as 


Citing the telephone 


an administative necessity and the loud 
speaking system as an instructional de 


vice, the success of the plan opens a 
broad field for installations by companies 
who have not considered this outlet for 
their services. A switchboard handles the 
entire system and is operated manually. 
Serving as an attendance check and a 
simul 
+ 


method of relaying instructions 


taneously, the system is proving in 


pensible. 


Stromberg-Carlson 
Personnel Changes 
\ppointment of Alfred S 
Rochester, N. Y., as 
Stromberg-Carlson Tel 


Jackson, 
sales representa 
tive for the 
phone Manufacturing Co., to cover 
the area of Pennsylvania, Virginia, New 
Jersey, Delaware, Maryland and_ the 
District of Columbia, has just been an 


Ben Woodbury, 


firm, 


nounced by sales man- 
ager of the 

With a background including service 
with Empire State Railways as electri 


Western 


as an installation engineer: his 


cal inspector; thence with 


Electric 
service with Stromberg-Carlson started 


as Installation Foreman. During his 13 


vears with the company he was _ re 


sponsible for installing complete central 
throughout the East, 


office equipment 


South and Middle West. In February, 


1936, he left to join the Rochester Tele- 
phone Corp but has now res d his 
association as of August 2 

Succeeding to the post left vaca t by 
the late Charles Boberg, appointment 
has just been announced of the selec 
tion of Colby Knapp as cashier and 


redit manager of Strombers 


Chicago Division. In making this selec- 
tion, A. FE 
the company’s head office at Rochester, 
took Mr. Knapp from the sales 


served as re presentative 


Grbson, credit manager of 


depart 
ment where he 
in the Indiana territory 

Pete Winemiller, well known sales en- 
gineer of Stromberg-Carlson’s Chicago 
office will take Knapp’s place as tele- 


phone sales representative in Indiana 


Charles Porter Boberg 


January 2, 1887 — June 24, 1937 
With the 


Boberg on 


passing of Mr. Charles P 
24, 1937 


Carlson Telephone Manufacturing Com- 


June Stromberg- 


pany lost one of its most faithful em- 
ployees 
1903 M1 


company as Cashier of 


In June Boberg became con- 


nected with the 


the Chicago Division and _ since that 
time has discharged his duties with zeal 
and earnestness to the entire satisfac- 
tion of his company and its customers. 


He endeared himself to all with whom 


He had been in poor 


health for several months but was able 


he was associated. 


to come to work almost regularly until 


the day of his death. His passing was 
indeed a severe shock to his co-work- 
ers and friends. 

His wife, Mrs. Anastasia Becker Bo- 
berg, preceded him in death in 1934. He 
Charles 


is survived by two. children, 








PRICES 


still greater holding power. 


thank you most sincerely. 





Have Been Reduced! 


You will be happy to see us announce a price reduc- 
tion of 15 per cent. The volume of business you have given 
us and improved manufacturing methods enable us to make 
it possible for YOU TO BENEFIT FROM THIS SAVING. 

Neither quality nor strength have been sacrificed—in 
fact we have strengthened our anchors so as to give them 


We show our appreciation with a price reduction and 


Aiken Mastergrip Anchor Co., Inc. 
C. W. Brakensiek, Pres. 
114 NORTH 7TH ST., ST. LOUIS 


ORDER THROUGH YOUR SUPPLIER 
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lu T ent tw eca&rs ig i 
Blar é e1ignteel ecar©°rs ive 

He was active iterna ee | Ips 
being an | rat embe e Sout 
Side Sw lis Club embe ot 


\ M Funeral services were held in 
the Stephens Funet il 


ment was made in Oak Wood Cemetery 


Sturgis Develops New 
Operator's Chair 





Completion of a new model operators 
chair has just been announced by the 


hair Company Speci 





include 9”x13” form fitting 
plaited back and cane bottom seat 14” 
by 16” wide. Upholstery for back avail 


able in leather or frieze fabri 


Adjust ible by hand, the back 1s eas 
fitted to individual taste \ seat 
eight of 22 to 26 inches with circulat 
footrest 12” from floor is raised 2 inches 


, 
casters are specified instead ot re 
I 


ubber cushion elides 


Harvey Lester Harris 
(Continued from page 27) 


ater years rose to high place in the 


telephone industry and contributed s 
much to the technical accomplishments 
ot the Independent group. Mr. Harris 
himself attained a reputation while with 
the Dean company ot being one of the 
most capable circuit engineers 1n the en 
tire industry 

When the Garford 
Company was sold to the Stromberg 
Carlson organization in 1916, Mr. Harris 
continued with the latter organization as 


Manufacturing 


general sales engineer 

In October 1917, he resigned trom 
Stromberg-Carlson to accept an appoint 
ment with the Theodore Gary interests, 
with which he remained closely ide 
timed until his death. His first appoint 
ment in this group was as secretary and 
general manager of the Kansas City 
Home Telephone Company ; later, he as- 
posts with the Kansas 


City Long Distance Pelephone ( mpal 


sumed similar 
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A ‘ 4 . s a ‘ ‘ 
\s 2 inage ot t NNansa 
Lit H | ephone Company e was 
ie t group who developed merget 
lans t the uniniication oft the Bell and 
Home plants Kansas City. Upon com 
pletion t the merger, he became secre 
¢ = —— : . ‘ 
t and genera Manager ot the unin 
ropert the Kansas. City Telep 
Company | 1920, he became direct 


and vice president and executive ofhcer 


otf Theodore Gary and Company, and 
held office also in many of their operat 
ing subsidiaries 

In 1921, two years after the Gary or 
ganization had acquired Automatic Elec 
tric Company, Mr. Harris was appointed 
to the management committee of that 
company. In 1923, he was made vice 
president, thereafter dividing his time 
between Kansas City and Chicago, while 
still retaining his various connections with 
the Kansas City organization 

In the spring of 1925, Mr 

came executive 


Harris be 


lent ol the 


vice-presit 
\utomatic company in full charge of all 
operations, including manufacture, de 
velopment and promotion. In January, 
1927, he was made president, retiring one 
vear later to assume general executive 
direction of all the manufacturing and 
sales companies, both domestic and tor 
eign, ot the Gary group These activities 
were headed up by Associated Telephone 
and Telegraph Company, of which _ he 
became executive vice-president, and, in 
1936, president 

During the middle twenties, Mr. Hat 
ris was particularly active in the devel 
opment of the company’s foreign business, 
including the acquisition ot concessions, 
(Continued on page 36) 











BARTLETT 
Tree Trimming 


Tools 


No. 777 Two Hand Pruner 


Drop forged tool stee Rapid cutter 


Blade ma be placed next to main 





b of tree with hook handle held tn 
FT hand Right hand FREE 
t operate blade 6” handles 


Most powerful ompound lever 


sever branches up to 14%” diam 
Pulley and compound lever give 9 
to 1 cutting power. Head complete 
weighs only 1% Ibs 4t ft 
lengths Other types 


oa 


No. 43 and 44 Pole Saws 


or pruning larger limbs than our 


k 
No. 1 Tree Trimmer N 13 has 


fq 6-12 «in. drag tooth blade. No. 44 

“| has lf nh. peg tooth blade wit! 

f teeth per inch. Saw is adjustabk 
! 





ght weight 


are 


fe Bartlett Tree Paint 

rr For destroying and preventing the 
2) growth of wood destroving fungi 
a° and for the protection of wound 

Fs 1 fartiett’s Tree Paint Rasily 





appBed with ordinagy paint brust 


Used by U. 8S. 
Government 
State Highway 
Departments 
and Tree Ex- 
perts 


feaetug hte 


Send for 
Catalog 
No. 23 


“tre BARTLETT 
Trimmer MFG. co. 


3052 E. Grand Bivd 
Detroit, Michigan 




















Specialists for 40 years 


phone wire . 


in the manufacture of tele- 
. the Whitney Blake Company has con- 


sistently offered telephone wires embodying the latest 
developments. All ‘'WB"' wires are outstanding for 


their "LONG LIFE." 


Illustrated is No. 20 Twisted Pair Cellulose Acetate 


Distributing Frame Wire. 





Buy Your Wire by the Year, Not by the Foot 


THE WHITNEY BLAKE COMPANY 
NEW HAVEN, CONNECTICUT 


<> 





Foreign Distrib- 
utors: Interna- 
tional Standard 
Electric Corpo- 
ration, 67 Broad 
Street, New 
York City. 










Sole Selling Agents in U.S.A. 


























The Clearing House 


For the convenience of readers of Telephone Engineer 








sales negotiations, etc. His work required 


his spending considerable time abroad. 
He traveled extensively in Europe and 
in Central and South America, and be 


came well known among telephone men 
in those parts of the world. 


These many activities represent litvic 
more than highlights in Mr. Harris’ his- 
tory, and they fall far short of doing 


justice to his capacity for handling large 


and important assignments. But the 
many official positions he had held tell 
the story of a_ broad-gauged, large 
visioned, untiring man of affairs. Huis 


enthusiasm for long hours of hard work 
was a byword among those who knew 
him best. In spite of the enormous amount 








Accounting Systems 


ACCOUNTING 


HERDRICH AND BOGGS 
Certified Public Accountants 
Specializing in Telephone Accounting 
and Rate Cases Since 1918. 

803 ELECTRIC BUILDING 
Indianapolis, Indiana 











Your Bookkeeper 


Should be one who has had the practi- 
cal experience of Operating, Owning 
and Managing Telephone Plants. He 
should be a specialist in Telephone Ac- 
counting. He should be able to make 
up the books in his office from data 
supplied by you, and at a nominal cost. 

He should supply the necessary re- 
porting Forms without charge, and be 
ready to assist you with your various 
annual Government or State reports. 
Twenty-five years of this kind of ex- 
perience is offered to you. 


Francis A. Bowdle 


Registered Public Accountant 
BOX 642, WHEATON, ILL. 











THE IMPROVED 
TEMPEROMETER 


Gives Correct Readings 
Up to 1000° F. in All 


Metals or Compounds 


Dillon Mfg. Co. 


63 E. Lake St. Chicago, Ill. 

















Repeaters 








A New Telephone Repeater 


Self-adjusting to changing impedance. No 
balancing nets. Adapted to Line, Terminal 
and Cord-circuit Accurate balance; 
high gain. 


Harding Telephone Repeaters 


2138 N. New Jersey Street 


uses. 





Indianapolis, Ind. 








of detail that necessarily passed through 
his hands, his 


had the 


judgment excellent, 


Was 


faculty grasping the 


and he 
essentials of a situation quickly, and fol 
lowing with a prompt and sound decision 


In business, as well as during those rare 


times when he was away from it, Mr 
Harris displayed a_ singularly likeable 
personality. Sincerity and_ friendliness 
were among his strongest attributes. As 


a result he made many friends, not only 
among telephone men in the United 
States, but wherever he traveled through- 
out the world. Literally hundreds of men 
will miss greatly his enthusiasm, his en 
ergy, and his friendly counsel. 

In spite of his untiring zeal and his 
rise to high places in the telephone field, 
Mr. Harris never lost personal and 
friendly interest in the individuals who 
came under his supervision. While he 
was exacting in his demands, few men 
were served more willingly or 
were accorded greater respect or more 
thorough cooperation. It would be hard 
to imagine a more exacting test for 
genius in management. 

Mr. Harris’ activities in connection 
with telephone association work began 
in 1919, when he was elected a member 
of the executive committee of the Kan- 
sas Telephone Association. In May, 1921, 
he was elected to the board of directors 
of the United States Independent Tele 
phone Association, and in November of the 
following year, he was appointed a mem- 
ber of the executive committee of that 
body. He was also a member of the board 
of governors of the National Electrical 
Manufacturers’ Association, a member of 
the American Institute of Electrical En- 
gineers, Western Society of Engineers, 
Chicago Association of Commerce, United 
States Chamber of Commerce and_ the 
Pan-American Society. 

Clubs) and __ fraternal 
figured largely in Mr. Harris’ social ac- 
tivities. He held) memberships in_ the 
Chicago Athletic Club, the Shore 
Country Club and the Mid-Day Club (all 
of Chicago) ; the Bankers’ Club and Up 


ever 


organizations 


South 


town Club (both of New York) and 
the Kansas City Club. He was a mem- 
ber also of the Ararat Shrine, the Elks, 
and all the Masonic bodies, York and 
Scottish Rites, in Kansas City 

Mr. Harris is survived by Mrs. Harris, 
(nee Cora Plough) whom he married 
in 1916, and who was his constant and 
helpful companion throughout both his 
social and business career. Also surviv- 
ing are two children, of an_ earlier 
marriage, Lionel R. and Rhea M., both 
of Elyria, Ohio. 

Funeral services, which were held in 
the chapel at Oakwoods Cemetery, Chi- 
cago, on Thursday, August 12, at 3 p 
m., were attended by a large number of 
friends and associates, many of them 
from out of town. Others, unable to at- 
tend in person, sent floral tributes as an 
expression of their respect, and of their 


sympathy for the bereaved family. 








Poles 








CEDAR POLES 


Plain or Butt Treated 
B. J. CARNEY & CO. 


100 No. 7th St. Minneapolis 


Finished Cedar Poles 


VALENTINE CLARK 


CORPORATION 
St. Paul, Minn. 




















Telephone Directories 





Telephone Directory 


ADVERTISING 


Wrile or te le phone for proposition 


LM. BERRY A CO. 


Call lt D16- Tek phone Bldy Doylon O 











Telephone Engineers 








J.G. WRAY & CO. 


Telephone Engineers 


Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
105 West Adams Street 
CHICAGO 








J. W. WOPAT 
CONSULTING ENGINEER 
Telephone Engineering — Construction Sua- 


pervision — Appraisals — Financial 
— Rate Investigations 


303 East Berry Street 
Fort Wayne, Indiana 











JOHN C. LARKIN 
AND COMPANY 


@ CONSULTING 
ACCOUNTANTS AND ENGINEERS 


Specializing in a Professional Service 
to Telephone Utilities Covering the 
Field of Accounting and Engineering 


Chamber of Commerce Building 
SYRACUSE, NEW YORK 


A A AEE EINES A BE 
ENGINEER 





TELEPHONE 
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HI 
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SPECIALISTS IN 
Rebuilding and Repairing 


TRANSMITTERS 


Absolutely finest workmanship 
guaranteed 

Baked, black, velvet finish, New granular 
carbon. Workmanship, adjustments and 
tests made with the latest and most im- 
proved apparatus. 50c each less backs. 
One year money back guarantee. 

Full information on request 


SWITCHBOARDS 


Rebuilt Magneto Switchboards, 50 line 
100 line, 150 line. Quotations on request 
ALSO — 


SPECIAL 


NEW OAK CABINETS of the finest 
grade. For ringer boxes or _ wall- 
phones. Standard sizes carried in stock, 
priced from $1.50 to $2.50. 
Cabinets wired and short transmitter 
arms and switchhooks furnished for 
wallphones. 

Details on request 


500 DIAL PHONES 


AUTOMATIC ELECTRIC CO. off- 
center desk stands, arranged and 
wired for, but less dial, and 500 
Automatic Electric Co. enclosed 
gong, steel ringer boxes with 
booster circuit, straight line 
ringers, per set $9.00 


Telephone Repair Co. 


1760 LUNT AVE., CHICAGO, ILLINOIS 
DANIEL H. McNULTY, Manager 











RECONSTRUCTED EQUIPMENT 


Stromberg Carlson No. 104 4-bar 1000- 


1600 or 2500 ohm ringer ompact 

with short transmitter arms © $ 7.50 
Monarch 4-bar 1000-1600 or 2500 ohm 
ringer compacts with short trans- 
mitter arms 4 1.2 
Leich Elec. 5-bar 1000-1600 or 2500 


ohm ringer compacts with short trans- 
mitter arms 


Kellogg No. 2696 4-bar 1000-160 


2500 ohm ringer compact with short 


transmitter arms 5. Ul 
Western Elec No. 22( Shutter type 

drops and jacks per strip of 5 8.75 
Monarch No 33 desk set with inside 

connection 3-bar 1000-1600 or 2500 

ohm ringer signal set (@ $7.85 4-bar 

a 10.00 
Automatic Elec Slip type Re« with 

repolished shell and new cord 95« 

with New Shell @ 1.15 
Kellogg No. 41 Slip type Receivers with 

New Shell and Cord @ 
Leich Elec. Local Battery Transmitter 

complete with back and mouthpiec« 90 
Kellogg New Grabaphon desk type 

complete les signal set @ 
Western Elec. No. 20 common battery 

Ind. Coils 
Chicago Telo. Supply 1000-1600 or 2500 

ohm self contained ringer with 

gongs fa 1.25 
Western Elec 60 Line No 1200 floor 

type Swhd. equipped with 30 Shutter 

type drops and jacks, 5 double ring 

ing single supervision ord Ckts 

equipped with Transmitter Sattery 

cut off, Complete with Tran Re« 


hand Cen ete 150.00 
Write for Bul etin 
REBUILT ELECTRIC EQUIPMENT CO. 
Not Inc. 
1934 W. 2ist St., Pilsen Sta. 
Chicago, Il. 
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“One Man" Exchange 
Celebrates 30th Year 


Herma Ss one-man telephone 
() Ss Compteted his vw Ca 
H Johns whe! manage 
general handy ma and tbl er 
the >i) p } ‘ inge sa n 1 
ome tr I< 
W het ecessar\y he " " ] t 


Manager 


Promoted 

| H. Edminster, for the last four 
vears manager of the |.eMars (lowa 
telephone exchange, has been promoted 
to purchasing agent for the Central 
Electric & Telephone Co. and its sub 


sidiaries. Edminster will be succeeded as 


manager of the Le Mars exchange by 
Harold R. Bollinger, formerly of St 
Paul, Minn 
Fortner Is 
Union Chief 

Leading in the move now under way 


to transter about 18,000 Southwester 
Bell Telephone Co. employees from. th 
Bell Telephone Employees association to 
a new organization, the Southwestern 
phone Workers union, is Arthur H 


l-ortner, 34-year-old Oklahoma City ma: 


Pele 


lFortner, a local testboard man in the 


Oklahoma City office of the company, an | 


chairman of the union’s board of dire 


tors, said the action is beings 


undertaker 

accordance with the recently-validated 
Wagener labor relations act 

In voting on the change, individual 
employes would agree to create the new 
union and “to grant your representative 
sole bargaining power and also authority 
to dissolve the B. T. | \. and the S 
26 Wa 

Fortner said the entire vote amor 


employes in five states mav be completed 


in the near tutur 


Net Operating 
Income Rising 

Federal communications commission 
reports that eighty-one large telephon 
ompanies had a combined net operat 
ing income in March of $20,043,358 
against $19,490,449 in March, 1935. For 
he first three months of 1937, com 


ined net operating income was $59, 


890.066, against $55,174,635 in the 1936 


period 





SWITCHBOARDS 


Magneto 
Common Baitery 
P. B. X. 
Floor type and 
cordless. 


(SEND FOR CIRCULARS) 


Buckeye Telephone 
& Supply Company 


COLUMBUS, OHIO 














Creosoted Pine 


Crossarms 


and Poles 

Produced from the 
South's finest belt 

Southern Yellow 

Pine 

“PENCREO” CROSSARMS 
are a superior product. We 
specialize particularly in 3 1/4 
x 4 1/4—10’ type A and type 
B arms, bored for | 1/4” 
Pins. 
Telephone Companies can ef- 
fect substantial savings and 
economies in using our No. 2 
Grade |0 Ft. arms, which con- 
tain only slight technical de- 
fects. These arms are de- 
veloped in our production con- 
tracts of A. T. & T. SPEC'N. 
material. 

Your Inquiries Solicited 


PENSACOLA 
CREOSOTING 


COMPANY 
PENSACOLA, FLORIDA 
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Owens-Illinois Glass ( 


P 
Creosote Co 


Works, Ltd 


Pensacola 
Phillips Electric 
Eugene F 


Premax Sales Division 


R 
Ray-O-Vac Co 
Rebuilt Electric 
Reliable Electric Co 
Russell, C. B 
Runzel Cord & Wire Co 


Equipme nt Co 


S 
Seymour Smith & Sons, In 
Shallcross Mfg. Co 
Siemen Bros. & Co., Ltd 
Stromberg-Carlson Tel. Mig. Co 


Sundt Engineering Co 


Suttle Equipment 


Te Ikor, [ric 


Pelephone Repair Shop 


U 
Union Carbide & Carbon Co 
Unique Mfg. Co.. 

Vv 
Valentine & Clark Corp 

WwW 
Western Electric Co 


Whitney Blake Co 
Williamsport Wire Rope Co 


W odac k Elec tri | ool Co 
W opat, J. W , 
Wray, J (y &w Co 
Y 
Yale & Towne Mig. Co 
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TELEPHONE 





Entirely NEW 


in Telephony. 





VINCENT 
RARE GAS RELAY 


Improves Ringing and Transmission 
on Party Lines Used with Either 
Coded or Harmonic Bells. 


Low Cost. Installed with a Single Screw. 
Its Many Advantages Are Shown In 
Our Descriptive Folder RTC-1. 


L. S. BRACH Mfg. Corp. 
Newark, N. J. <ERAcH> Est. 1906 


Makers of 
Rare Gas Lightning Arresters 
Test-O-Lite, Etc., for 30 Years 











DRILLS HOLES IN CONCRETE 


FOR EXPANSION BOLTS, CONDUITS, ETC. 





WODACK “DO-ALL” 
This is the electric hammer that can 
be changed to a drill for metal and wood. Two 


sizes. Ask for prices 
4637 W. Huron St. 


Wodack Elec. ToolCorp. Cuickco iLL 


















_ 
“ECCO” BRAND 


TELEPHONE WIRE 


qumng nt 


BRONZE DROP WIRE 


BRONZE PARALLEL OUTSIDE WIRE 


— 
——| 


FLAME PROOF JUMPER WIRE 


POTHEAD WIRE 


———— a 


INSIDE TELEPHONE WIRE 


MADE BY HABIRSHAW DIVISION OF 
PHELPS DODGE 
COPPER PRODUCTS CORPORATION 





DISTRIBUTED BY 


STROMBERG-CARLSON 
TELEPHONE MANUFACTURING CO 
ROCHESTER, N. Y. 
CHICAGO, ILL. KANSAS CITY, MO. 
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